Multicomponent ionic transport and pH fronts propagation by Rolle, Massimo & Muniruzzaman, Muhammad
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 18, 2017
Multicomponent ionic transport and pH fronts propagation
Rolle, Massimo; Muniruzzaman, Muhammad
Publication date:
2016
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Rolle, M., & Muniruzzaman, M. (2016). Multicomponent ionic transport and pH fronts propagation. Abstract from
Goldschmidt Conference 2016, Yokohama, Japan.
Goldschmidt Conference Abstracts 
 
2641 
Multicomponent ionic transport 
and pH fronts propagation  
MASSIMO ROLLE1,2*, MUHAMMAD 
MUNIRUZZAMAN2 
1 Department of Environmental Engineering, 
Technical University of Denmark, Miljøvej, 
Building 115, 2800 Kgs. Lyngby, Denmark. 
masro@env.dtu.dk  
2 Center for Applied Geosciences, University of 
Tübingen, Hölderlinstr. 12, D-72074 Tübingen, 
Germany. md.muniruzzaman@uni-tuebingen.de  
 
Coulombic interactions are important for the 
displacement of charged species in porous media not 
only under diffusion-dominated conditions but also in 
advection-dominated flow regimes [1-3].  
We investigate the propagation of pH fronts 
during multicomponent ionic transport in saturated 
porous media. By performing laboratory flow-
through experiments we illustrate the impact of 
Coulombic effects on proton transport in the presence 
of ionic admixtures [4]. Dilute solutions of 
hydrochloric acid with MgCl2 are used as tracer 
solutions to test the effect of electrochemical cross-
coupling on the migration of diffusive/dispersive pH 
fronts.  
Numerical transport simulations are carried out to 
interpret the laboratory experiments. The simulations 
are based on a multicomponent ionic formulation 
accurately capturing the Coulombic interactions 
between the transported ions in the flow-through 
system (Fig. 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Multicomponent ionic transverse fluxes 
determining proton displacement. 
[1] Rolle et al. (2013), Geochim. Cosmochim. Acta 
120, 195-205. [2] Muniruzzaman et al (2014), 
Geochim. Cosmochim. Acta 141, 656-669. [3] 
Rasouli et al. (2015), Computat. Geosci. 19, 523-533. 
[4] Muniruzzaman & Rolle (2015), Water Resour. 
Res. 51, 6739-6755.  
